Objective: To determine the prevalence and analyse the characteristics and causes of malnutrition among inpatients in an HIV highly endemic area. Design: Prospective cross-sectional study. Setting: Department of Internal Medicine, University Hospital, Bujumbura, Burundi. Subjects: 226 adult inpatients. Main outcomes measures: Evaluation of nutritional status using anthropometry. Degree of malnutrition de®ned by the percentage of body weight loss (BWL), calculated by reference to the usual body weight. Results: Among the 226 patients recruited (mean age: 34.4 AE 11.9 y, M:F sex ratio: 1.72), 102 (45.1%) were HIV seropositive. 62 (60.8%) of these HIV seropositive were AIDS cases. The AIDS de®ning criterion was wasting syndrome' for 25 (40.3%) and opportunistic infection (OI) for 37 (59.7%) including 34 cases of tuberculosis (TB). The nutritional status of 119a226 patients (52.7%) was normal (BWL 10%). Moderate malnutrition (10% BWL 20%) was observed in 47 (20.8%) and severe malnutrition (BWL b 20%) was observed in 60 (26.5%). HIV seroprevalence and, among HIV seropositive subjects, the percentage of AIDS cases increased according to decreasing level of nutrition (Chi2 for trends: P`0.001 in both instances). The fat free mass mass of malnourished subjects was lower and the fat body mass was higher among HIV seropositive subjects than HIV seronegative subjects. Among HIV seropositive subjects, malnutrition was associated with TB (P`0.001) and dysphagia (P`0.05). Among HIV seronegative subjects, malnutrition was associated with decreased food availability (P`0.003) and TB (P`0.05). One week after admission, the mortality rate was higher among HIV seropositive subjects (10.8%) than seronegative subjects (2.4%, P 0.009). Other factors associated with death were decreased fat free mass (P`0.01) and tricipital skinfold thickness (P`0.04). Conclusions: The prevalence of malnutrition is high among the inpatients investigated. Main factors are HIV infection and TB. Strategies adapted to the African context should be developed to prevent, detect and treat malnutrition and associated factors, particularly among HIV seropositive subjects.
Introduction
With the exception of catastrophes such as the 1970 famine in Sahelian areas, malnutrition was uncommon among African adults until the emergence of the AIDS epidemic in the 80's (Brown et al, 1992) . Soon after, Slim disease was described showing the nutritional impact of HIV infection (Serwadda et al, 1985) . Since then, the incidence of malnutrition is increasing, particularly in places most affected by HIV infection, such as Burundi (HIV seroprevalence of the order of 20% in 1997 among young adults in Bujumbura, the capital city) (Rapport du Programme SIDA 1997) .
Malnutrition among HIV infected patients is mostly related to the development of opportunistic infections (OI) (Graham et al, 1983) , tuberculosis (TB) being the most frequent in Africa (Aubry et al, 1992; Colebunders & Latif 1991) , Independently of OI, HIV infection is, by itself, a cause of malnutrition, which therefore affects many patients from the early stages of HIV infection (Ott et al, 1993) . In addition, malnutrition is an independent cause of immunodepression (Kotler et al 1989) , adding its deleterious effects to those of HIV and facilitating the development of OI. For these reasons, malnutrition in the context of HIV infection has a negative prognostic signi®cance (Guenter et al, 1993) and should therefore be prevented, diagnosed and treated.
Few studies (Serwadda et al, 1985; Lucas et al, 1994; Kennedy et al, 1996; Harries et al, 1988) have been dedicated to the prevalence of malnutrition among African adults, although it is a problem increasingly faced by practitioners in places with a high prevalence of HIV infection. These studies consisted of autopsy series of HIV-seropositive subjects (Lucas et al, 1994) ; or speci®-cally focused on cachectic HIV-seropositive patients (Serwadda et al, 1983) or TB patients (Kennedy et al, 1996; Harries et al, 1988) , but none evaluated the burden of malnutrition among patients admitted to internal medicine wards and its signi®cance for medical practice in a city where both HIV infection and TB are common. We therefore carried out a nutritional survey among adult inpatients in Bujumbura in order to evaluate the prevalence and to identify the causes (including HIV infection) of malnutrition.
Methods
This study was performed in the Department of Internal Medicine of Bujumbura University hospital, Burundi, a community teaching hospital serving the Northern sections of Bujumbura and a referral centre for other Burundese hospitals. All inpatients over 15 y old attending this department from February to September 1997 were consecutively enrolled in this prospective cross-sectional study. The investigation was performed by a single physician who collected demographic data, data on food availability, clinical history (including past history of opportunistic infections), and symptoms, and performed a physical examination. Data were collected on a standardised form. Additional investigations were performed according to the clinical presentation.
Height (H) was measured while standing erect, and weight (W) was measured on a standing scale. These measurements were used to calculate the body mass index (BMI) as BMI WaH 2 . Self-reports of usual body weight (UBW) and weight measured during the physical examination were used to calculate weight loss as a percentage of UBW according to the formula: %UBW 1006[(UBW ± current body weight): UBW].
According to the usual criteria (Morgan et al, 1980; Ysseldyke, 1991; Niyongabo et al, 1997) , patients were categorised into three classes on the basis of the percentage of body weight loss (BWL), calculated by reference to the usual body weight (UBW), as follows: (i)BWL 10% (no malnutrition) (ii) 10%`BWL 20% (moderate malnutrition) (iii)BWL b 20% (severe malnutrition).
Other anthropometric measurements were performed according to Heyms®eld and Williams (Heyms®eld et al, 1988) . Skinfold thickness was measured using a Lange skinfold calliper. Each measurement was taken three times with the patient standing in a relaxed position. The mean of the three values was used in the analysis.
Body fat (BF) was calculated according to Durnin & Womerslay (1974) from anthropometric measurements. Fat free mass (FFM) was calculated as FFM weight 7 BF.
Patients were tested for HIV antibodies in the serology laboratory of Bujumbura University Hospital, using an HIV-1 enzyme-linked immunosorbent assay (ELISA) (ELAVIA, Diagnostic Pasteur, Marnes la Coquette, France) with con®rmation by Western blot (LAV Blot, Diagnostic Pasteur).
Stages of HIV infection were categorised according to the CDC system (Centers for Disease Central, 1997) .
Statistical analysis was performed by using EPI INFO6 software, CDCaWHO and BMDP software, Cork, Ireland. This analysis used the Chi 2 test (w 2 ) for trends to show the progression in HIV seroprevalence and percentage of AIDS cases among HIV-seropositive patients according to nutritional status. Analysis of variance, when the distribution was normal, and the Kruskall Wallis test when the distribution was not normal, were used to compare the changes in body composition according to HIV and nutritional status. Differences were considered signi®cant if P was`0.05.
The protocol was approved by the review board of the Bujumbura medical school. Oral informed consent was obtained from the patients before inclusion in the study and before HIV testing. Counselling was offered before and after HIV testing.
Results
Of the 270 eligible patients, 44 gave incomplete information on interview and were therefore excluded from the study. Of these 44 patients, 39 had been excluded because they did not know their UBW.
Of the 226 patients recruited, (mean age: 34.4 AE 11.9 y, M:F sex ratio: 1.72), 102 (45.1%) were HIV seropositive. Of these HIV seropositive cases, 62 (60.8%) belonged to the CDC class C (AIDS). Among these 62 AIDS cases, the AIDS de®ning criterion was`wasting syndrome' for 25 (40.3%) and opportunistic infection (OI) for 37 (59.7%), including 34 cases of TB. HIV seroprevalence was higher among females (62.7% vs 35.0% in males, P`6610 75 ) but the frequency of AIDS among HIV cases did not signi®cantly differ according to sex (55.8% among HIV females versus 66.0% among HIV males, NS).
The comparison between the 226 patients included in the study and the 44 patients excluded from the study showed that the later were older (34.4 AE 11.9 vs 41.7 AE 16.9, P`0.004) and had a lower sex ratio (1.72 vs 0.69, P`0.005). The seroprevalence of HIV (45.1% vs 38.6%, P 0.9) and the BMI (18.5 AE 3.7 vs 17.9 AE 3.1, P 0.3) were not signi®cantly different.
The nutritional status of the 119a226 patients included was normal (52.7%, 95% Con®dence Interval: 45.9 ± 59.3). Moderate malnutrition was observed in 47 (20.8%, 95% CI: 15.7 ± 26.7) patients, and severe malnutrition was observed in 60 (26.5%, 95% CI: 20.9 ± 32.8).
As shown in Table 1 , HIV seroprevalence and the percentage of AIDS cases among HIV seropositive subjects increased according to decreasing level of nutrition (w 2 for trends: P`0.001 in both instances).
Comparison of body composition within each BWL nutrition class did not reveal (Table 2 ) difference for BMI according to HIV status, an expected result as BWL and BMI are both basic indexes of nutritional status. The fat free mass of malnourished subjects was lower among HIV seropositive subjects than HIV seronegative subjects; this difference was signi®cant among patients with severe malnutrition. The body fat mass was higher among HIV seropositive versus seronegative subjects; this difference Among HIV seropositive and HIV seronegative subjects respectively, comparison between subjects with and without malnutrition was performed in order to identify factors associated with malnutrition. Among HIV seropositive subjects, malnutrition was associated with TB (41.4% vs 15.6%, P`0.01) and dysphagia (11.4% vs 0, P`0.05) but not decreased food availability. Among HIV seronegative subjects, malnutrition was associated with decreased food availability (13.9% vs 1.1%, P`0.003) and TB (18.9% vs 6.9% P`0.05).
In the short-term (one week after admission), the mortality rate was signi®cantly higher among HIV seropositive subjects (10.8%, 11a102) than seronegative subjects (2.4%, 3a124, P 0.009). Other factors associated with death were decreased fat free mass (36.7 AE 9.3 vs 41.1 AE 10.7, P`0.01) and tricipital skinfold thickness (5.1 AE 2.8 vs 7.6 AE 4.5, P`0.04). Actual weight, BWL and fat body mass were not associated with death.
Discussion
The present study among adults admitted to Department of Internal Medicine in an area where HIV infection is highly endemic, shows the very high prevalence of malnutrition (47.3%), the high HIV seroprevalence (45.1%) and the major role of HIV infection in the development of malnutrition.
Studies done since the beginning of the AIDS epidemic, mostly in industrialised countries, showed the impact of HIV infection on nutritional status from the early stages of HIV infection (Graham et al, 1993; Ott et al, 1993) and its deleterious prognostic signi®cance (Kotler et al, 1989; Guenter et al, 1993) . Recently, malnutrition has become much less frequent among HIV-infected subjects in industrialised countries due to the introduction of more effective antiretroviral treatments (Carbonnel et al, 1998) , but countries with limited resources such as Burundi barely bene®t from these expensive drugs.
Therefore, malnutrition remains a major problem among HIV-infected subjects in developing countries, particularly as TB, a disease itself associated with malnutrition , is the most common and often the ®rst OI in these countries, and frequently leads to the diagnosis of HIV infection ). The present study shows the high frequency of malnutrition in routine clinical practice and the link between malnutrition, HIV infection and TB in an area where these infections are highly prevalent.
Even if the comparison between the patients excluded and those included in this study showed differences in age and sex, the exclusions (mostly because of unknown UBW) do not seem to have introduced a major bias in our results, as HIV seroprevalence and BMI did not differ signi®cantly between the two groups.
Malnutrition is now a major problem in clinical practice in Burundi. The major nutritional impact of HIV infection is demonstrated in our study by the increasing HIV seroprevalence according to decreasing level of malnutrition and by the fact that, among HIV seropositive subjects, severe malnutrition is predominantly observed among AIDS cases. However, the fact that almost one third of HIV seronegative inpatients showed some degree of malnutrition associated with low food availability demonstrates the impact of poverty and political dif®culties on the nutritional status of the community. In addition, in Burundi, patients (including HIV seropositive patients) attend the hospital at a late stage, as suggested by the high mortality observed among HIV seropositive patients. This is obviously prejudiciable, as treatmentsÐincluding nutritional interventionsÐare much more effective at early stages of HIV infection.
As TB is a major cause of malnutrition in our study population, particularly among HIV seropositive subjects, malnourished patients should be screened for TB as well as HIV infection. As expected in an African setting, TB was the AIDS de®ning criterion for a large percentage (54.8%) of patients. Of interest is the fact that, for more than one third of AIDS cases, the AIDS de®ning condition was a wasting syndrome. This ®gure is much higher than that reported in the US (10%) (Nahlen et al, 1993) . This shows that, independently of OI, HIV itself is, a frequent cause of malnutrition in our population.
The very high HIV seroprevalence (45%) found in our study population is in agreement with ®gures observed in hospital located in African area highly endemic for HIV infection such as Kenya (Nunn et al, 1992) . In such areas, HIV infection represents a major burden on the health system. This fact demonstrates the need for an inovative organisation of the health system toward the care for HIV seropositive patients (day care centers, domiciliary care, patient information) in an attempt to avoid costly hospitalisations. The difference in HIV seroprevalence according to sex in our hospital population (females: 62%, males: 35%) is similar to that in the general population in Bujumbura. The higher HIV seroprevalence among women seems to be related both to a higher probability of being infected when exposed to an HIVinfected partner (Nicolosi et al, 1994) and to a higher vulnerability of women in the socio-economic conditions prevailing in Burundi.
The fact that, in our population of HIV seropositive subjects malnutrition preferentially affects the fat free mass Nutritional status of adult inpatients in Bujumbura, Burundi T Niyongabo et al suggests that HIV-associated proteolytic factors, such as TNF-a, might play a signi®cant role (Raiten, 1991) . But paradoxically, the body fat mass was preserved among HIV seropositive subjects. This malnutrition pattern is similar to that of kwashiorkor, a condition related to caloric and protein de®ciencies associated with an aggression factor (Mac Clave et al, 1992) which, in many cases in our study population, was TB. This pro®le, also observed in HIV seropositive subjects from industrialised countries (Sluys et al, 1993; Kotler et al, 1996) contrasts with that of HIV seronegative subjects recruited in our study (decreased fat and fat free mass suggestive of insuf®cient food intake) (Shizgal, 1981) . Even if our follow-up was limited, we observed a signi®cantly higher mortality among HIV seropositive subjects. As fat free mass and TSF were associated with mortality, these indexes should be used in clinical practice to identify patients with poorer survival for which nutritional intervention might be necessary in an attempt to increase survival and quality of life. This high mortality associated with fat free mass loss con®rms the poor prognosis of`kwashiorkor-like' malnutrition (Kotler et al, 1989) .
The role of OI in the development of malnutrition among HIV seropositive subjects is crucial (Melchior et al, 1993; Chintu et al, 1998) and strategies should be developed to prevent, diagnose and treat them as soon as they occur. In hospital settings and at community levels, special emphasis should be placed on TB, the most frequent OI in Africa and a major cause of malnutrition (Kennedy et al, 1996; Niyongabo et al, 1994) .
This point is of major signi®cance in Africa, as preventive and curative nutritional interventions are dif®cult to implement in the context of countries with limited resources. For food supplementation and enteral renutrition, practitioners essentially rely on locally available food which has to be used to prepare products for renutrition. Parenteral renutrition is not feasible in most places. Unfortunately, when patients attend the hospital, their disease (including malnutrition) is, in many instances, too advanced to expect signi®cant bene®ts from renutrition. There is therefore a need for adequate information of patients and health workers in order to avoid such catastrophic situations.
